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* NOTICES * 

JPO and INPIT are not responsible for any 
daxaages caused by tlie use of "this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the ratio of filter die-length L which is the aggregate which comes to unify said each 
honeycomb filter by pasting up the peripheral faces of two or more pillar-shaped honeycomb filters 
which consist of a porosity ceramic sintered compact through the nature sealant layer of a ceramic, 
and met the flow direction of a processed fluid, and the filter cross section S when cutting vertically 
to the flow direction — the ceramic filter aggregate with which last shipment is characterized by 
being [ mm ] 2 0,06mm/mm 2-0.75mm /. 

[Claim 2] Said honeycomb filter is the ceramic filter aggregate according to claim 1 characterized by 
being the prismatic form honeycomb filter which consists of a porosity siUcon carbide sintered 
compact. 

[Claim 3] the ratio of filter die-length L which is the pillar-shaped honeycomb filter which consists 
of a porosity ceranMC sintered compact, and met the flow direction of a processed fluid, and the filter 
cross section S when cutting vertically to the flow direction — the honeycomb filter with which last 
shipment is characterized by being [ mm ] 2 0.06mm/mm 2-0.75mm /. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic filter aggregate of the structure which 
pasted up two or more filters which consist of a ceramic sintered compact, and was unified, and a 
honeycomb filter usable to manufacture of that. 
[0002] 

[Description of the Prior Art] Close is increasing by the end of this century by leaps and bounds, and 
the increment of the number of an automobile also with the rapid amount of tiie exhaust gas taken 
out by the internal combustion engine of an automobile in proportion to it is being enhanced. Since 
the various matter contained in the exhaust gas which especially a diesel power plant takes out 
becomes the cause which causes contamination, in current, it is having effect serious for a world 
environment. Moreover, the research result that the particle in exhaust gas (diesel particulate) 
becomes the cause which sometimes causes reduction of an allergy failure or a sperm count is also 
reported by recently. That is, it is considered to be a urgent technical problem for human beings to 
take the cure which removes the particle in exhaust gas. 

[0003] The exhaust gas pxirge of various varieties is proposed from before under such circumstances. 
A common exhaust gas purge prepares casing in the way of the exhaust pipe connected with the 
engine exhaust manifold, and has the structure which has arranged the filter which has a detailed 
hole in it. There is a ceramic besides a metal or an alloy as a formation ingredient of a filter. The 
honeycomb filter made fi-om cordierite is known as an example of representation of the filter which 
consists of a ceramic. Recently, since there is an advantage, like the pressure loss which is high, and 
is chemically stable is small, a porosity silicon carbide sintered compact is used as a filter formation 
ingredient in many cases. [ of thermal resistance a mechanical strength, and collection efficiency ] 
[0004] The honeycomb filter has the eel of a large number prolonged along the own direction of an 
axis. In case exhaust gas passes through a filter, the trap of the particle is carried out with the cell 
wall. Consequently, a particle is removed out of exhaust gas. 

[0005] However, the honeycomb filter made fi-om a porosity silicon carbide sintered compact is 
weak to a thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it enlarges. 
Therefore, the technique of unifying two or more small pieces of a filter individual, and 
manufacturing the one big ceramic filter aggregate is proposed as a means to avoid breakage by the 
crack in recent years. 

[0006] The general method of manufacturing the above-mentioned aggregate is introduced simply. 
First, a square pole-like honeycomb Plastic solid is formed by extruding a ceramic raw material 
continuously through the metal mold of an extmding press machine. After cutting a honeycomb 
Plastic solid to equal die length, the cutting piece is calcinated and it considers as a filter. After a 
baking process, by pasting up the peripheral faces of a filter through the nature sealant layer of a 
ceramic, two or more filters are bundled and it unifies. The desired ceramic filter aggregate is 
completed the above result, 

[0007] And the heat insulator of the shape of a mat which consists of ceramic fiber etc. is twisted 
around the peripheral face of a ceramic filter aggregate. In this condition, the aggregate is held in 
casing prepared in the way of an exhaust pipe. 
[0008] 
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[Problem(s) to be Solved by the Invention] However, in the case of the conventional technique 
which adopted filter unification structure, the temperature gradient might be made not a little in each 
honeycomb filter at the time of the activity of the aggregate. So, when thermal stress worked, the 
crack occurred in the honeycomb filter and the aggregate often resulted in destruction. Therefore, in 
order to attain the improvement in on the strength of the honeycomb filter aggregate, it was thought 
that the improvement in on the strength of each honeycomb filter which constitutes it was 
indispensable. 

[0009] This invention is made in view of the above-mentioned technical problem, and the object is in 

offering the ceramic filter aggregate excellent in reinforcement, and a honeycomb filter. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in 
invention according to claim 1 By pasting up through the nature sealant layer of a ceramic, the 
peripheral faces of two or more pillar-shaped honeycomb filters which consist of a porosity ceramic 
sintered compact Filter die- length L which is the aggregate which comes to unify said each 
honeycomb filter, and met the flow direction of a processed fluid, a ratio with the filter cross section 
S when cutting vertically to the flow direction — last shipment makes the summary the ceramic filter 
aggregate characterized by being [ mm ] 2 0.06nim/mm 2-0.75mm /. 

[001 1] In claim 1, said honeycomb filter presupposed that it is invention according to claim 2 the 
prismatic form honeycomb filter which consists of a porosity silicon carbide sintered compact, the 
ratio of filter die-length L which is the pillar-shaped honeycomb filter which consists of a porosity 
ceramic sintered compact, and met the flow direction of a processed fluid in invention according to 
claim 3, and the filter cross section S when cutting vertically to the flow direction — last shipment 
makes the summary the honeycomb filter characterized by being [ mm ] 2 0.06mm/mm 2-0.75mm /. 
[0012] Hereafter, "an operation" of this invention is explained, according to invention given in 
claims 1 and 2 — the ratio of filter die-length L and the filter cross section S — a temperature gradient 
becomes impossible easily in each honeycomb filter by having carried out last shipment into the 
above-mentioned optimum range at the time of the activity of the aggregate Therefore, the incidence . - 
rate of the crack in a honeycomb filter decreases, and it is hard coming to destroy the aggregate. 

[0013] If a last shipment value exceeds 2 mm 0.75mm /, as a result of making a temperature gradient 

along the flow direction (namely, the filter die-length direction) of a processed fluid, big thermal 
stress works to a honeycomb filter, and it becomes easy to generate a crack. On the contrary, as a 
result of making a temperature gradient along the direction which intersects perpendicularly that a 
last shipment value is less than [ 0.06nrai //mm ] two in the filter die-length direction, big thermal 
stress works to a honeycomb filter, and it becomes easy to generate a crack too. 
[0014] According to invention according to claim 3, a temperature gradient becomes impossible 
easily in a honeycomb filter at the time of an activity by having carried out said last shipment value 
into the above-mentioned optimum range. Therefore, the incidence rate of the crack in a honeycomb 
filter decreases, and it is hard coming to destroy. 
[0015] 

[Embodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 1 
operation gestalt which materialized this invention is explained to a detail based on drawing 1 - 
ch-awing 6 . 

[0016] As shown in drawing 1 , this exhaust gas purge 1 is equipment for purifying the exhaust gas 
discharged firom the diesel power plant 2 as an internal combustion engine. The diesel power plant 2 
is equipped with two or more cylinders which are not illustrated. The tee 4 of the exhaust manifold 3 
which consists of a metallic material is connected with each cylinder, respectively. Each tee 4 is 
connected to one manifold body 5, respectively. Therefore, the exhaust gas discharged firom each 
cylinder is concentrated on one place. 

[0017] The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material are 
arranged in the downstream of an exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is 
connected with the manifold body 5. Between the 1st exhaust pipe 6 and the 2rid exhaust pipe 7, the 
tubed casing 8 which similarly consists of a metallic material is arranged. The upstream edge of 
casing 8 is connected with the downstream edge of the 1st exhaust pipe 6, and the downstream edge 
of casing 8 is connected with the upstream edge of the 2nd exhaust pipe 7. It can also be grasped that 
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casing 8 is arranged in the way of exhaust pipes 6 and 7. And as a result, the contrant region of the 
1st exhaust pipe 6, casing 8, and the 2nd exhaust pipe 7 is mutually open for free passage, and 
exhaust gas flows the inside of it. 

[001 8] As shown in drawing 1 , casing 8 is formed so that the center section may serve as a major 
diameter from exhaiist pipes 6 and 7. Therefore, the contrant region of casing 8 is large compared 
with the contrant region of exhaust pipes 6 and 7. The ceramic filter aggregate 9 is held in this casing 
8. 

[0019] The heat insulator 10 is arranged between the peripheral face of the aggregate 9, and the inner 
skin of casing 8. A heat insulator 10 is the mat-like object formed including ceramic fiber, and the 
thickness is several mm - dozens of mm. A heat insulator 10 is good to have thermal expansion 
nature. Since thermal expansion nature here has elastic structure, it points out that there is a ftmction 
to release thermal stress. The reason is for suppressing the energy loss at the time of playback to the 
minimimi by preventing that heat escapes from the outermost periphery of the aggregate 9. 
Moreover, it is for preventing a location gap of the ceramic filter aggregate 9 brought [ oscillation / 
the pressure of exhaust gas, / by transit ] about by expanding ceramic fiber with the heat at the time 
of playback. 

[0020] Since the ceramic filter aggregate 9 used in this operation gestalt is what removes a diesel 
particulate like the above, generally it is called a diesel particulate filter (DPF). As shovm in drawing 
2 and drawing 4 , the aggregate 9 of this operation gestalt is formed by bundling the honeycomb 
filter [ two or more (this operation gestalt 16 pieces) ] Fl, and unifying. As shown in drawing 3 , 
these honeycomb filters Fl are all the square poles-like. 

[0021] Here, in each honeycomb filter Fl, the dimension along the flow direction (direction which 
intersects perpendicularly to a filter end face) of the exhaust gas which is a processed fluid is defined 
as filter die-length L (mm). Moreover, the area when cutting each honeycomb filter Fl vertically to 
the flow direction is defined as the filter cross section S (mm2) (when in other words it cuts to 
parallel to a filter end face). 

[0022] In this case, it is required to set the value of last shipment to 2 mm 0.06mm/mm 2-0.75mm /. 
In addition, as for the value of last shipment, it is desirable that it is [ mm ] 2 O.lOmm/mm 2- 
0.60mm /, and it is most desirable that it is [ mm ] 2 0. 1 5mm/mm 2-0.40mm /. 
[0023] It is because big thermal stress will work to a honeycomb filter Fl and it will become easy to 
generate a crack, as a result of making a temperature gradient along the filter die-length direction if 
this value exceeds 2 mm 0.75mm /. On the contrary, it is because big thermal stress works to a 
honeycomb filter Fl and it becomes easy to generate a crack too, as a result of making a temperature 
gradient along the direction which intersects perpendicularly that this value is less than 
[ 0.06mm //mm ] two in the filter die-length direction. 

[0024] Moreover, as for filter die-length L, it is specifically desirable that it is 120mm - 300mm, and 
it is more desirable especially that it is 140mm - 200mm. As for the filter cross section S, it is 
specifically desirable that it is [ 400mm ] 2 2-2500mm, and it is more desirable especially that it is 
[ 600mm ] 2 2-2000mm. As a result of making a temperature gradient in a honeycomb filter Fl as 
the value of L or S is outside the above-mentioned optimxmi range, it is because it becomes easy to 
commit too big thermal stress. 

[0025] These honeycomb filters Fl are products made from a porosity silicon carbide sintered 
compact which are kinds of a ceramic sintered compact. The reason for having adopted the silicon 
carbide sintered compact is that there is an advantage of especially excelling in thermal resistance 
and thermal conductivity, as compared with other ceramics. As sintered compacts other than silicon 
carbide, sintered compacts, such as silicon nitride, sialon, an alumina, cordierite, and a muUite, can 
also be chosen. 

[0026] As shown in drawing 3 etc., these honeycomb filters Fl are the so-called honeycomb 
structure objects. The reason for having adopted the honeycomb structure object is that there is an 
advantage that pressure loss is small even when the amount of uptake of a particle increases. Two or 
more breakthroughs 12 which make the shape of a cross-section abbreviation square are regularly 
formed in each honeycomb filter Fl along the direction of an axis. Each breakthrough 12 is mutually 
divided with the thin cell wall 13. The oxidation catalyst which consists of platinvmi group metals 
(for example, Pt etc.), other metallic elements, its oxide, etc. is supported by the outside surface of a 
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cell wall 13. Opening of each breakthrough 12 is closed with the closure object 14 (here porosity 
silicon carbide sintered compact) at the end- faces [ one of ]a [ 9 ] and 9b side. Therefore, if it sees as 
end- face 9a and the whole 9b, the shape of a checker is presented. Consequently, the eel of a large 
number which carried out the shape of a cross-section square is formed in the honeycomb filter Fl . 
The consistency of a eel is set up before and after 200 pieces/inch, the thickness of a cell wall 13 is 
set up before and after O.Smm, and the eel pitch is set up before and after l.Smm. In upstream end- 
face 9a, opening of the thing of an abbreviation moiety is carried out among a large number eels, and 
opening of the remaining things is carried out in downstream end- face 9b. 
[0027] As for the average pore diameter of a honeycomb filter Fl, it is desirable that they are 1 
micrometer - 50 micrometers and 5 more micrometers - 20 micrometers. The blinding of the 
honeycomb filter Fl according that an average pore diameter is less than 1 micrometer to deposition 
of a particle becomes remarkable. On the other hand, since it becomes impossible to carry out uptake 
of the fine particle when an average pore diameter exceeds 50 micrometers, collection efficiency will 
fall. 

[0028] As for the porosity of a honeycomb filter Fl, it is desirable that they are 30% - 70% and 40 
more% - 60%. A honeycomb filter Fl becomes it precise that porosity is less than 30% too much, 
and there is a possibility that it may become impossible to circulate exhaust gas inside. On the other 
hand, when porosity exceeds 70%, there is a possibility that may become weak in reinforcement and 
the collection efficiency of a particle may fall into a honeycomb filter Fl since an opening increases 
too much. 

[0029] When a porosity silicon carbide sintered compact is chosen, as for the thermal conductivity of 
a honeycomb filter Fl , it is good that it is 20 W/mK - 80 W/mK, and it is good for a pan that it is 
especially 30 W/mK - 70 W/mK. 

[0030] As shown in drawing 4 and drawing 5 , peripheral faces have pasted up mutually a total of 16 
honeycomb filters Fl through the nature sealant layer 15 of a ceramic. Here, tiie nature sealant layer 
15 of a ceramic of this operation gestalt is stated to a detail. 

[003 1] Moreover, as for the thickness of the sealant layer 15, it is good that it is 0.3nim - 3mm, and it 
is good that it is 0.5 moremm - 2mm. If thickness comes to exceed 3mm, even if thermal 
conductivity is high, the sealant layer 15 will become still big thermal resistance, and heat 
conduction between honeycomb filters Fl will be checked. And since the rate that honeycomb filter 
Fl part occupies in the aggregate 9 decreases relatively, it will lead to lowering of filtration capacity. 
On the contrary, while the thickness of the sealant layer 15 does not become being less than 0.3mm 
to big thermal resistance, the force of pasting up honeycomb filter Fl comrades is insufficient, and it 
becomes easy to destroy the aggregate 9. 

[0032] Moreover, as for said sealant layer 15, it is desirable to consist of an inorganic fiber, an 
inorganic binder, an organic binder, and an inorganic particle at least, and to consist of a nature raw 
material of elasticity which comes mutually to join together said inorganic fiber which is each other 
interwoven with in three dimensions, and an inorganic particle through said inorganic binder and an 
organic binder. 

[0033] As an inorganic fiber, at least one or more sorts of ceramic fiber chosen fi-om a silica-alumina 
fiber, a muUite fiber, an alumina fiber, and a silica fiber is mentioned. As an inorganic binder, at 
least one or more sorts of colloidal sols chosen firom a silica sol and alumina sol are desirable. As an 
organic binder, a hydrophilic organic giant molecule is desirable and at least one or more sorts of 
polysaccharide chosen fi*om polyvinyl alcohol, methyl cellulose, ethyl cellulose, and a KARUBO 
methoxy cellulose is more desirable. It is desirable that it is a nature raw material of elasticity using 
at least one or more sorts of the inorganic powder or whiskers which are chosen fi-om silicon carbide, 
silicon nitride, and boron nitride as an inorganic particle. 

[0034] Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 is 
explained. First, the paste for closure used at tiie ceramic raw material slurry used at an extrusion- 
molding process and an end-face closure process and the paste for sealant stratification used at a 
filter adhesion process are produced beforehand. [0035] What blended an organic binder and water 
the predetermined daily dose every, and kneaded them to silicon carbide powder as a ceramic raw 
material slurry is used. What blended and kneaded an organic binder, lubricant, a plasticizer, and 
water to silicon carbide powder as a paste for closure is used. What blended an inorganic fiber, an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



3/15/2007 



JP,2001-096116,A [DETAILED DESCRIPTION] 



Page 5 of 8 



inorganic binder, an organic binder, an inorganic particle, and water the predetermined daily dose 
every, and kneaded them as a paste for sealant stratification is used. 

[0036] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is 
continuously extruded through metal mold. Then, the honeycomb Plastic solid by which extrusion 
molding was carried out is cut to equal die length, and a square pole-like honeycomb Plastic solid 
cutting piece is obtained. Furthermore, single-sided opening of each eel of a cutting piece is filled up 
with the paste for specified quantity [ every ] closure, and the ends side of each cutting piece is 
closed. 

[0037] Then, temperature, time amount, etc. are set as predetermined conditions, this baking is 
performed, and a honeycomb Plastic solid cutting piece and the closure object 14 are made to sinter 
thoroughly. In addition, in order to set an average pore diameter to 6 micrometers - 1 5 micrometers 
and to make porosity into 35% - 50%, with this operation gestalt, burning temperature is set as 2100 
degrees C - 2300 degrees C. Moreover, firing time is set up in 0.1 hoxirs - 5 hours. Moreover, the 
fumace atmosphere at the time of baking is made into an inert atmosphere, and the pressure of the 
ambient atmosphere at that time is made into ordinary pressure. 

[0038] Next, after forming the substrate layer which becomes the peripheral face of a honeycomb 
filter Fl from the quality of a ceramic if needed, the paste for sealant stratification is further applied 
on it. And the ceramic filter aggregate 9 is completed by pasting up the peripheral faces mutually and 
unifying using such 16 honeycomb filters Fl. 

[0039] Next, the particle trap operation by the above-mentioned ceramic filter aggregate 9 is 
explained briefly. The exhaust gas as a processed fluid is supplied to the ceramic filter aggregate 9 
held in casing 8 from the upstream end- face 9a side. The flow direction of exhaust gas is parallel to 
the die-length direction of a honeycomb filter Fl. The exhaust gas supplied through the 1st exhaust 
pipe 6 flows first in the eel which carries out opening in upstream end- face 9a, Subsequently, this 
exhaust gas passes a cell wall 13, and reaches the interior of the eel which adjoins it, i.e., the eel 
which carries out opening in downstream end-face 9b. And exhaust gas flows out of downstream 
end- face 9b of a honeycomb filter Fl through opening of this cel. However, the particle contained in 
exhaust gas will not be able to pass a cell wall 13, but a trap will be carried out there. Consequently, 
the purified exhaust gas is discharged from downstream end- face 9b of a honeycomb filter Fl . After 
the purified exhaust gas passes the 2nd exhaust pipe 7 further, it is eventually emitted into 
atmospheric air. Moreover, it will light according to an operation of said catalyst, and the particle by 
which the trap was carried out will bum, if the internal temperature of the aggregate 9 reaches 
predetermined temperature. 
[0040] 

[Working Example(s) and Comparative Example(s)] (Example 1) 

(1) Wet blending of 51 .5 % of the weight of alpha mold silicon carbide powder and the 22 % of the 
weight of the beta mold silicon carbide powder was carried out, and into the obtained mixture, 6.5% 
of the weight, an organic binder (methyl cellulose) and water were added by a imit of 20% of the 
weight, and were kneaded, respectively. Next, the honeycomb-like generation form was acquired by 
carrying out extrusion molding of small quantity, in addition the thing kneaded further for a 
plasticizer and lubricant to said kneading object. 

[0041] (2) Next, after drying this generation form using a microwave dryer, the breakthrough 12 of a 
Plastic solid was closed with the paste for closure made from a porosity silicon carbide sintered 
compact. Subsequently, the paste for closure was again dried using the dryer. After degreasing this 
desiccation object at 400 degrees C following an end-face closure process, it was further calcinated 
at 2200 degrees C under the argon atmosphere of ordinary pressure for about 3 hours. Consequently, 
the honeycomb filter Fl made from a porosity silicon carbide sintered compact was obtained. The 
vertical dimension Wl of each honeycomb filter Fl was [ 33mm and die-length L of 33mm and the 
horizontal dimension W2 ] 167mm. Therefore, the filter cross section S was set to 2 1089mm, and 
the value of last shipment was set to 2 mm 0. 1 5 (167/1089 =)mm /. 

[0042] (3) 0-5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % 
of the weight (the amount of conversions of Si02 of a sol is 30%) of silica sols as 23.3 % of the 
weight (alumina silicate ceramic fiber, the shot content of 3%, fiber length of 0.1 mm - 100mm) of 
ceramic fiber, 30.2 % of the weight of silicon carbide powder of 0.3 micrometers of mean diameters. 
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and an inorganic binder and an organic binder were mixed and kneaded. By adjusting this kneading 
object to suitable viscosity, the paste used for formation of the sealant layer 15 was produced. 
[0043] (4) Next, while applying said paste for sealant stratification to the peripheral face of a 
honeycomb filter Fl at homogeneity, dry and stiffen the peripheral faces of a honeycomb filter Fl by 
the condition of having made it sticking mutually, on the conditions of 50 degrees C - 100 degree-Cx 
1 hour. And honeycomb filter Fl comrades were pasted up through the sealant layer 15 with a 
thickness of 1.5mm, and the ceramic filter aggregate 9 was completed. 

[0044] Next, the heat insulator 10 was twisted aroimd the aggregate 9 obtained as mentioned above, 
the aggregate 9 was held in casing 8 in this condition, and exhaust gas was supplied actually, and it 
is shown in drawing 6 ~ as — a honeycomb filter Fl — each — location PI -P6 Temperature Tl -T6 
[ in / a thermocouple is embedded aad / each location ] while measuring with time ~ each — location 
PI -P6 It asked for maximxmi maximum temperature-gradient deltaT (degree C) which can be set. 
The void arrow head in drawing shows the flow direction of exhaust gas. In addition, the above- 
mentioned thermometry was carried out about the honeycomb filter Fl shown with Sign X in 
drawing 2 . 

[0045] And after carrying out fixed period progress, the aggregate 9 was taken out, macro-scopic 
observation of each honeycomb filter Fl was performed, and the generating situation of a crack was 
investigated. Consequently, in the example 1, maximum temperature-gradient deltaT (degree C) was 
about 5 degrees C, and the value was very small. Moreover, generating of a crack was not accepted 
about which honeycomb filter Fl, either. 

(Examples 2-6) Also in examples 2-6, we decided to manufacture the aggregate 9 like an example 1 
fundamentally, however — an example 2 — the horizontal dimension W2 was set as 50mm, and die- 
length L was set as 50mm for the vertical dimension Wl of each honeycomb filter Fl at 150mm, 
respectively. Therefore, the filter cross section S was set to 2 2500mm, and the value of last 
shipment was set to 2 mm 0.06 (150/2500 =)mm /. 

[0046] It built by the example 3, and the horizontal dimension W2 was set as 20mm, and die-length 
L was set as 300mm for the dimension Wl at 20mm, respectively. Therefore, the filter cross section 
S was set to 2 400mm, and the value of last shipment was set to 2 mm 0.75 (300/400 =)mm /. 
[0047] It built by the example 4, and the horizontal dimension W2 was set as 33mm, and die-length 
L was set as 230mm for the dimension Wl at 33mm, respectively. Therefore, the filter cross section 
S was set to 2 1089mm, and the value of last shipment was set to 2 mm 0.21 (230/1089 =)mjn /. 
[0048] It built by the example 5, and the horizontal dimension W2 was set as 25mm, and die-length 
L was set as 300mm for the dimension Wl at 25nmi, respectively. Therefore, the filter cross section 
S was set to 2 625mm, and the value of last shipment was set to 2 mm 0.48 (300/625 =)mm /. 
[0049] It built by the example 6, and the horizontal dimension W2 was set as 22mm, and die-length 
L was set as 300mm for the dimension Wl at 22mm, respectively. Therefore, the filter cross section 
S was set to 2 484mm, and the value of last shipment was set to 2 mm 0.62 (300/484 =)nam /. 
[0050] About five sorts of aggregates 9 obtained as mentioned above, the same ****** as an 
example 1 was performed. Consequently, maximum temperature-gradient deltaT (degree C) was 0 
degree C - about 10 degrees C, and the value was very small. Moreover, generating of a crack was 
not accepted about which honeycomb filter Fl, either. 

(Example 1 of a comparison) Also in the example 1 of a comparison, we decided to manufacture the 
aggregate 9 like an example 1 fimdamentally. However, the horizontal dimension W2 was set as 
20mm, and die-length L was set as 20mm for the vertical dimension Wl of each honeycomb filter Fl 
at 400mm, respectively. Therefore, the filter cross section S was set to 2 400mm, and the value of 
last shipment was set to 2 mm 1.00 (400/400 =)mm /. 

[0051] About the aggregate 9 obtained as mentioned above, the same ****** as an example 1 was 
performed. Consequently, maximum temperature-gradient deltaT (degree C) is about 30 degrees C, 
and was large certainly rather than the time of each example. Especially, in the example 1 of a 
comparison, since die-length L was set up very greatly, the inclination which can tend to do a 
temperature gradient along the filter die-length direction was suited. Moreover, in some honeycomb 
filters Fl, generating of a crack was accepted and it had resulted in destruction of a honeycomb filter 



(Example 2 of a comparison) Also in the example 2 of a comparison, we decided to manufacture the 



Fl. 
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aggregate 9 like an example 1 fundamentally. However, the horizontal dimension W2 was set as 
70mm, and die-length L was set as 70mm for the vertical dimension Wl at 167nmi, respectively. 
Therefore, the filter cross section S was set to 2 4900mm, and the value of last shipment was set to 2 
mm 0.03 (167/4900 =)mm /. 

[0052] About the aggregate 9 obtained as mentioned above, the same ****** as an example 1 was 
performed. Consequently, maximum temperature-gradient deltaT (degree C) is about 20 degrees C, 
and was large certainly rather than the time of each example. Especially, in the example 2 of a 
comparison, since the filter cross section S was set up very greatly, there was an inclination which 
can tend to do a temperature gradient along the direction which intersects perpendicularly in the 
filter die-length direction. Moreover, in some honeycomb filters Fl, generating of a crack was 
accepted and it had resulted in destruction of a honeycomb filter Fl . 

[0053] Therefore, according to each example of this operation gestalt, the following effectiveness 
can be acquired. 

(1) each example — the ratio of filter die-length L and the filter cross section S — last shipment is set 
up in the above-mentioned optimiun range. Therefore, the big temperature gradient in each 
honeycomb filter Fl cannot be easily made at the time of the activity of the aggregate 9, and 
generating of big thermal stress can be avoided. Therefore, generating of the crack in a honeycomb 
filter Fl is prevented, and it is hard coming to destroy a honeycomb filter Fl. Thus, as a result of 
achieving improvement in on the strength of each honeycomb filter Fl, the ceramic filter aggregate 9 
excellent in reinforcement can be manufactured. Moreover, high intensity and the exhaust gas purge 
1 usable for a long period of time are realizable by using this aggregate 9. 

[0054] (2) The aggregate 9 consists of each example using the prismatic form honeycomb filter Fl 
which consists of a porosity silicon carbide sintered compact. Therefore, it can consider as the 
ceramic filter aggregate 9 excellent in thermal resistance and thermal conductivity. 
[0055] In addition, the operation gestalt of this invention may be changed as follows. 
- The configuration of a honeycomb filter Fl is not limited in the shape of [ like an operation 
gestalt ] the square pole, and may be changed the shape of cylindrical and tiie triangle pole, in the 
shape of a hexagonal prism, etc. a condition [ the value of last shipment being / mm / 2 0.06mm/mm 
2-0.75mm /]. Moreover, that the same is said of the case where a cross-section circle configuration, a 
cross-section elliptical, etc. are processed can say the whole aggregate d configuration by performing 
an appearance cut process. 

[0056] - The nxmiber of combination of a honeycomb filter Fl may not be 16 pieces like said 
operation gestalt, and can be made the number of arbitration. In this case, of course, it is also 
possible to use it, combining suitably different honeycomb filters Fl, such as size and a 
configuration. 

[0057] - It may be used as a configuration member of the ceramic filter aggregate 9, and also the 
honeycomb filter Fl of this invention may be used as a filter of a simple substance in itself 
[0058] - In the operation gestalt, it was realized as a filter for exhaust gas purges in which the 
ceramic filter aggregate of this invention is attached by the diesel power plant 2. Of course, shape 
can be taken as things other than the filter for exhaust gas purges, for example, the ceramic filter 
aggregate of this invention can be materialized as the member for heat exchangers, a high- 
temperature fluid, a barrier filter for an elevated-temperature steam, etc. 

[0059] Next, the technical thought grasped according to the operation gestalt mentioned above is 
emmierated below besides the technical thought indicated by the claim. 
(1) In claims 1 and 2, said aggregate should be a diesel particulate filter. 

[0060] (2) In any one of claim 1 thru/or 3, and the technical thought 1, said filter die length should be 

120mm -300mm. 

(3) In any one of claim 1 thru/or 3, and the technical thought 1 and 2, said filter cross section should 
be 2 400mm 2-2500mm. 

[0061] (4) the case where said pillar-shaped honeycomb filter is a cross-section rectangle-like in any 
one of claim 1 thru/or 3, and the technical thought 1 and 2 — the ~ leave — the die length of a 
dimension and a horizontal dimension should be 20mm - 50mm. 

[0062] (5) In casing prepared in the way of an internal combustion engine's exhaust pipe While 
holding the ceramic filter aggregate which comes to xmify said each honeycomb filter by pasting up 
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the peripheral faces of two or more prismatic form honeycomb filters which consist of a porosity 
ceramic sintered compact through the nature sealant layer of a ceramic In the exhaust gas purge 
which filled up with the heat insulator the clearance which the peripheral face of the aggregate and 
the inner skin of said casing make the ratio of filter die-length L along the flow direction of a 
processed fluid, and the filter cross section S when cutting vertically to the flow direction — the 
exhaust gas purge with which last shipment is characterized by being [ mm ] 2 0.06mm/mm 2- 

0. 75mm A llierefore, according to invention given in this technical thought 5, it is high intensity, and 
over a long period of time, since it is usable, equipment excellent in practicability can be offered. 
[0063] 

[Effect of the Invention] As explained in fiiU detail above, according to invention according to claim 

1, the ceramic filter aggregate excellent in reinforcement can be offered. 

[0064] According to invention according to claim 2, in addition to the effectiveness of claim 1, it can 
consider as the ceramic filter aggregate excellent in thermal resistance and thermal conductivity. 
According to invention according to claim 3, the honeycomb filter excellent in reinforcement can be 
offered. Moreover, if the ceramic filter aggregate is manufactured using this, the improvement in on 
the strength of the aggregate can be attained. 
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* NOTICES * 

JPO and INPIT are noli responsible for any 
damages caused by the use of tihis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole exhaust gas purge schematic diagram of 1 operation gestalt which 
materialized this invention. 

[Drawing 2] The perspective view of the ceramic filter aggregate of an operation gestalt. 

[Drawing 3] The perspective view of the filter of an operation gestalt. 

[Drawing 4] The important section expanded sectional view of said exhaust gas purge. 

[Drawing 5] The important section expanded sectional view of said ceramic filter aggregate. 

[Drawing 6] Drawing for explaining the approach of a comparative study. 

[Description of Notations] 

9 [ — Filter die length L and S / — Filter cross section. ] — The ceramic filter aggregate, 15 ~ The 
nature sealant layer of a ceramic, Fl — A honeycomb filter, L 
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* NOTICES* 

JPO and INPXT are not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawmg 1] 




IP 9: «s»93<AJ 



[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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[Procedure amendment] 

[Filing Date] January 29, Heisei 16 (2004. 1.29) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

By pasting up through the nature sealsint layer of a ceramic, the peripheral faces of two or more 
pillar-shaped honeycomb filters which consist of a porosity silicon carbide sintered compact Filter 
die-length L which is the aggregate which comes to unify said each honeycomb filter, and met the 
flow direction of a processed fluid, a ratio with the filter cross section S when cutting vertically to 
the flow direction — the ceramic filter aggregate characterized by for last shipment being [ mm ] 2 
0.06mm/mm 2-0.75mm /, and die-length L of said filter being 167mm - 300mm. 
[Claim 2] 
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The ceramic filter aggregate according to claim 1 with which said last shipment is characterized by 
being [ mm ] 2 0. 1 5mm/mm 2-0. 75mm /. 
[Claim 3] 

the ratio of filter die-length L which is the pillar-shaped honeycomb filter which consists of a 
porosity silicon carbide sintered compact, and met the flow direction of a processed fluid, and the 
filter cross section S when cutting vertically to the flow direction — flie honeycomb filter 
characterized by for last shipment being [ mm ] 2 0.06mn[i/mm 2-0.75mm /, and die-length L of said 
filter being 167mm - 300mm. 
[Claim 4] 

The honeycomb filter according to claim 4 with which said last shipment is characterized by being 

[ mm ] 2 0.15mm/mm 2-0.75mm /. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[The content of amendment] 

[0010] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the peripheral faces of two or more pillar- 
shaped honeycomb filters which consist of a porosity silicon carbide sintered compact in this 
invention by pasting up through the nature sealant layer of a ceramic Filter die-length L which is the 
aggregate which comes to unify said each honeycomb filter, and met the flow direction of a 
processed fluid, a ratio with the filter cross section S when cutting vertically to the flow direction — 
last shipment is [ mm ] 2 0.06mm/mm 2-0.75mm /, and die-length L of said filter proposes the 
ceramic filter aggregate characterized by being 167mm - 300mm. 
[Procedure amendment 3] 
[Document to be Amended] Description 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[The content of amendment] 
[0011] 

the ratio of filter die-length L which this invention is a prismatic form honeycomb filter which 

consists of a porosity silicon carbide sintered compact again, and met the flow direction of a 

processed fluid, and the filter cross section S when cutting vertically to the flow direction — last 

shipment is [ mm ] 2 0.15mm/mm 2-0.75mm /, and the honeycomb filter characterized by die-length 

L of said filter being 167-300mm is proposed^ 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[The content of amendment] 

[0012] 

Hereafter, "an operation" of this invention is explained, according to this invention — the ratio of 

filter die-length L and the filter cross section S a temperature gradient becomes impossible easily 

in each honeycomb filter by having carried out last shipment into the above-mentioned optimimfi 

range at the time of the activity of the aggregate Therefore, the incidence rate of the crack in a 

honeycomb filter decreases, and it is hard coming to destroy the aggregate. 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The content of amendment] 

[0014] 

According to this invention, a temperature gradient becomes impossible easily in a honeycomb filter 
at the time of an activity by having carried out said last shipment value into the above-mentioned 
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optimum range. Therefore, the incidence rate of the crack in a honeycomb fiher decreases, and it is 

hard coming to destroy. 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[The content of amendment] 

[0024] 

Moreover, filter die-length L may specifically be 167mm - 300mm. As for the filter cross section S, 

it is specifically desirable that it is [ 400mm ] 2 2-2500mm, and it is more desirable especially that it 

is [ 600mm ] 2 2-2000mm. As a result of making a temperature gradient in a honeycomb filter Fl as 

the value of L or S is outside the above-mentioned optimum range, it is because it becomes easy to 

commit too big thermal stress. 

[Procedure amendment 7] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0025 

[Method of Amendment] Modification 

[The content of amendment] 

[0025] 

These honeycomb filters Fl are products made fi-om a porosity silicon carbide sintered compact 

which are kinds of a ceramic sintered compact. The reason for having adopted the silicon carbide 

sintered compact is that there is an advantage of especially excelling in thermal resistance and 

thermal conductivity, as compared with other ceramics. 

[Procediire amendment 8] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0045 

[Method of Amendment] Modification 

[The content of amendment] 

[0045] 

And after carrying out fixed period progress, the aggregate 9 was taken out, macro-scopic 
observation of each honeycomb filter Fl was performed, and the generating situation of a crack was 
investigated. Consequently, in the example 1, maximum temperature-gradient deltaT (degree C) was 
about 5 degrees C, and the value was very small. Moreover, generating of a crack was not accepted 
about which honeycomb filter Fl, either. 
(Examples 2-5) 

Also in examples 2-5, we decided to manufacture the aggregate 9 like an example 1 fimdamentally. 

[Procedure amendment 9] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0046 

[Method of Amendment] Modification 

[The content of amendment] 

[0046] 

It built by the example 2, and the horizontal dimension W2 was set as 20mm, and die-length L was 

set as 300mm for the dimension Wl at 20mm, respectively. Therefore, the filter cross section S was 

set to 2 400mm, and the value of last shipment was set to 2 mm 0.75 (300/400 =)mm /. 

[Procedure amendment 10] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0047 

[Method of Amendment] Modification 

[The content of amendment] 

[0047] 

It built by the example 3, and the horizontal dimension W2 was set as 33mm, and die-length L was 
set as 230mm for the dimension Wl at 33mm, respectively. Therefore, the filter cross section S was 
set to 2 1089mm, and the value of last shipment was set to 2 mm 0.21 (230/1089 =)mm /. 
[Procedure amendment 11] 
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[Document to be Amended] Description 
[Item(s) to be Amended] 0048 
[Method of Amendment] Modification 
[The content of amendment] 
[0048] 

It built by the example 4, and the horizontal dimension W2 was set as 25mm, and die-length L was 

set as 300mm for the dimension Wl at 25mm, respectively. Therefore, the filter cross section S was 

set to 2 625mm, and the value of last shipment was set to 2 mm 0.48 (300/625 =)mm /. 

[Procedure amendment 12] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0049 

[Method of Amendment] Modification 

[The content of amendment] 

[0049] 

It built by the example 5, and the horizontal dimension W2 was set as 22mm, and die-length L was 

set as 300mm for the dimension Wl at 22mm, respectively. Therefore, the filter cross section S was 

set to 2 484mm, and the value of last shipment was set to 2 mm 0.62 (300/484 =)mm /. 

[Procedure amendment 13] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0050 

[Method of Amendment] Modification 

[The content of amendment] 

[0050] 

About four sorts of aggregates 9 obtained as mentioned above, the same ******asan example 1 was 
performed. Consequently, maximum temperature-gradient deltaT (degree C) was 0 degree C - about 
10 degrees C, and the value was very small. Moreover, generating of a crack was not accepted about 
which honeycomb filter F 1 , either. 
(Example 1 of a comparison) 

Also in the example 1 of a comparison, we decided to manufacture the aggregate 9 like an example 1 

fundamentally. However, the horizontal dimension W2 was set as 20mm, and die-length L was set as 

20mm for the vertical dimension Wl of each honeycomb filter Fl at 400mm, respectively. 

Therefore, the filter cross section S was set to 2 400mm, and the value of last shipment was set to 2 

mm 1 .00 (400/400 =)mm /. 

[Procedure amendment 14] 

[Docimient to be Amended] Description 

[Item(s) to be Amended] 0059 

[Method of Amendment] Modification 

[The content of amendment] 

[0059] 

Next, the technical thought grasped according to the operation gestalt mentioned above is 
enumerated below besides the technical thought indicated by the claim. 

(1) In this invention, said aggregate should be a diesel particulate filter. 
[Procedure amendment 15] 

[Document to be Amended] Description 
[Item(s) to be Amended] 0060 
[Method of Amendment] Modification 
[The content of amendment] 
[0060] 

(2) In this invention, said filter die length should be 120mm - 300mm. 

(3) In this invention, said filter cross section should be 2 400mm 2-2500mm. 
[Procedure amendment 16] 

[Document to be Amended] Description 
[Item(s) to be Amended] 0061 
[Method of Amendment] Modification 
[The content of amendment] 
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[0061] 

(4) In this invention, when said pillar-shaped honeycomb filter is a cross-section rectangle-like, the 
die length of the vertical dimension and a horizontal dimension should be 20nim - 50mm. 
[Procedure amendment 1 7] 

[Document to be Amended] Description 
[Item(s) to be Amended] 0062 
[Method of Amendment] Modification 
[The content of amendment] 
[0062] 

(5) In casing prepared in the way of an internal combustion engine's exhaust pipe While holding ttie 
ceramic filter aggregate which comes to unify said each honeycomb filter by pasting up the 
peripheral faces of two or more prismatic form honeycomb filters which consist of a porosity 
ceramic sintered compact through the nature sealant layer of a ceramic In the exhaust gas purge 
which filled up with the heat insulator the clearance which the peripheral face of the aggregate and 
the inner skin of said casing make the ratio of filter die-length L along the flow direction of a 
processed fluid, and the filter cross section S when cutting vertically to the flow direction — the 
exhaust gas purge with which last shipment is characterized by being [ mm ] 2 0.06mm/mm 2- 
0.75mm /. ITierefore, according to invention given in this technical thought 5, it is high intensity, and 
over a long period of time, since it is usable, equipment excellent in practicability can be offered. 
<BR> [Procedure amendment 1 8] 

[Document to be Amended] Description 
[Item(s) to be Amended] 0064 
[Method of Amendment] Modification 
[The content of amendment] 
[0064] 

While being able to consider [ according to this invention ] as the ceramic filter aggregate excellent 
in themial resistance and thermal conductivity in addition to the above-mentioned effectiveness, the 
honeycomb filter excellent in reinforcement can be offered. Moreover, if the ceramic filter aggregate 
is manufactured using this, the improvement in on the strength of the aggregate can be attained. 



[Translation done.] 
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[0 0 1 6] HlK:^3ti-5J;^{c. c<DnmiJ':^mt 
ilSltt. l*3jS8l8jMiOT©7'^— fe:Vl/x>i;>2*>?) 

— b:;Ux>y>2«. a^j^UJ^f l.»S^©^iS^<ix.r(,^ 

©^iKSiJ4*s*n^njSie3nri,>^. •s^iKgp4wi 
2t:©-7x*-;uK*»5oc-^n-engss3nr(,»5o 

[0017] gfm-7-;f:-;U K 3 ©Tii£WtC«. 

-5. i»affSv§8©±ijf£m*s». v-*-J^^-2^^*5{c 

»g5nt:t<^€.. ISigf«S6im2im«7i©PBiJc 

§nrc>€>. •5r-s^>i'8©±ijSfiij^«^iSfm'g6© 

M'g7©±S£Pl^K:iSift$nro>^,, gf^-ge. 7©^ 
±{c - > y 8 *sies s nr t,^ s i jEa-r s c i -c 



C3) !RfI82 0 0 1 -9,6 1 1 6 

4 

[0 0 1 8 ] 01{Cn^SnSJ;^(C. -5r-i/>i^8«-e 
©**SP*5gfm'g 6, 7J:f3fc:^Sirj2,j:-5 tcjf^tiS; ? 

6. 7©rtliPMJlE{CJ:b'<rj2:< Ji-j-rt^-S. C<Oir~iy 

[0019] m^W9(o9\-mmtir--^>if6<Ds^mm 

-5-©J15«^mni~^+mm-C*S„ »r».Wl 0 

&z>ciz^mr. ^©s*«. «^9©s5i-m3!)^6 

20 So 

[0 02 0] *»6Ji5!IIK:*il,>r^l»e>ti.S-fe7 5 
7 ^ ;l/^m^^9«. ±fa©C"i < f -< — b'JU-'^r-^ =^ 
*U-h€r^-rSfc©-C*S/ca«). —mi'Cy'^—fzjV 
/<7^^ + ^U-h7 (DPF) iminSo 0 

2. 04k:/T^3n.5>J;5K:. ^j|J©fJgB©m^<*9tt. 
(2(:|Ug}gM-C« 1 6®) <0^s~i3J^7 H iU» F 

30 [0 02 1 ] CC-C, S■>'^^;^A:7^J^5fF l^iJli 

i!j^aes«:-c*sgm*';^©isn:?5-is] (y-uvit^ 

(mm) i^^-r€>. ■S>'^— * A:7 ;t/3r F 

I'Sr-ewfiSn^/jisjcc^tbr^ittc^KrL/fcigr (mt,»J^ 

S*. 7^;U^»fBas (mm') iJtS-TS. 

[0 02 2] C©i©^. L/S©fif*0. 0 6mm/m 
m'~0. 7 5mm/mm'<fc-r-5C<h*Sj£:.St?*S. /j: 
*J. L/S©li»0. 10mm/mm'~0. 6 0mm 
40 /mm'f *-2>C<i:*iMa:L/<. 0. 1 5mm/mm'~ 
0. 4 0 mm/mm' -C&-5C(i:*iSfcM*L/l,». 

[0 02 3] C©ffi*S0. 75mm/mm'*S^S 

r.*A7^;U$F 1 {c:^#^c^t5;ti*s(S!i#. tf^y-j^ifi 

m^b't=r<rj:^^^ibv$>i>. Mic. c©fii*so. 0 6 
so [0 0 24] y HJi^iiM^utMi^mcktizo 



5 

mm-S 0 0mmt?*-5Ci*s»*L/<. 1 4 0 

mni~2 0 0mm-C*SCt*sj:»3»*LI,>. 7 -OVf 
»fffias »*«cfl«J«:tt4 0 0 mm'~2 5 0 0 mm'-C* 

?>Cimi-tL<, ^K:»6 0 0mm' — 2 0 0 0mm' 

t?*-2>ci*i<fcDJfsi/C^ L^s©fii*5jtie»aiSH 

[0 02 5] Ctl6C[)/^-*A7 ^;U^Fllt. -fe^S 
(Cih^jLT. i 0 fc)WWS^tt&y;|^{5»tt4cSn^> <!: l,> 

5. 

[0 0 2 6] m3mc7jk$tT.^J:^(,C, cn^cD/N-* 

^£t-}*^®»il?L 1 2 *i-e-©«i^:fir(6i«:?& T^ifjesjcc 
0^3n-C(,>S, S®3l?L 1 2 ttiSl^-fe^i-S 1 3 (CJ:, 
rs:i,i«:{±^p)nri,i-5.. i 3 ©JI-SMOctt. 
^3C» (m«P t^) -^-g-OffeO^JSTcS^CX^© 

1 2 ©iangp«. t>-rn*5— 55-©^M 9a. 9 b omiic 

J:Of*±Snri>S. Se-^r. jg®9a. 9b^t*<!:L. 

[0027] Jsz-ijKV ^ F 1 ©¥J^»?LS« 1 M 
m~50wm. $6>K:W5 //m~2 0 ym-C*5C<b35S 

*S^ccJ:S''^-*A7^;^^fF I ©BIS* 0*s«l/< 

tti-^m%-tz> c i 3!»s-c# JSC < u :hfcii>. mfmmffiis. 

[0028] -'N-;<7A7 ^;U^?F l©m?L^«3 0%~ 
7 0%. 3 6CC«4 0%~6 0%-C4»-5Ci*s»$L 
m?L**i3 0%*vS-C&-5t. ^>-*»A7^;U^fF 



(4) i|tR}2 0 0 1 -96 1 1 6 
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[0029] ^■iLsmmmmi^w^mmotcm^icie 

t,^t:v'^-*A7 ^;Ui?F 1 ©l^.e^i*. 2 0W/mK 
~8 0W/mK-C$).&Ci*sj:< . S^KlJSOW/m 
K~7 0 W/mK-C*SC i*S!|t{CJ:li. 
[003 0 ]S4. E5K:7K$n.2)J:^«:, -^tfiefS 

[0 03 1 ]*3t. i^--»Hvt)l 1 5©;?$li0. 3mm 
~3innit?*>5C:i*sj:< . 36{C«0. 5mm~2inm-C 

# rjifimtnt fi*). A 7 ^ F 1 HCJSie^J&s 

RESSnrbS^. Lii^h, ^•^^*9(Ct^t,»r>'^r.:^A 
7^;U*F lSi5^J©r&i*5S(I^*JtBJFffifjK:M-5fcif>. iii 

20 5©J13*S0. 3mm7feji-C*-5>i. :ki^ rj:m^tK<^lt 

[ 0 0 3 2 ] s/c. 8irga'>-^Hvr« 1 5 ». ii»i< i t 

[0 03 3] iltg^«il/-C«. i^U^-T^VStf-^T 
A?-/ h:7r Y''^. 7>\^%ir-?7 A'^'SiXfl^^y-h 

30 :? T -^/^'*>p>jl^^n■5^i>^c < i i ajiLhcHz-? s 
v';uRt;fr^»' s v^t-^^esansiJ**: < i i ajy± 

©:3 n-r ^?';uy^L'*5Ma; L/Ci, W*S>'N'-<>^'^d L.r«li 

H2;na-;^*>6a«niii>nc< <t*> 1 ®«±©^liS*« 
RCX^jb?i«A^?.jltfnSii>^c< ife li®Ji(±©«l«i|& 
40 ^OC^ 

( 0 0 3 4 ] ^XtC. ±ge©-tr -7 5 5» 7 ^ ;U 9 

[0 03 5 ) -fe^a ?'5'ii*f;^9';-iLrw. ^ibJS 
-:>Si»l^fcfc©*ffl(,»S. it±ffl-<-;:^ htO-c«. ^ 

{b^3Ri&*{cwa^-«-f>d<'. mm. wgasnsc/*^iE 
50 ^u. *^-5ig«ito/cfc©>&fflt,>5. i^-)\^nmw.im^ 



[003 7] i^i^T. as • 

5 Mm<b L7&iom?L^^3 5 5 0 ^chT^/cd?)^. 
*^j5Sff^,^-C«^SS* 2 1 0 0 'C-'2 3 0 0 'Ctc^ 

[0 03 8] ^X^, i^^StCJCc;^;r^^-;^A:7 ^;l/:$?F 1 
[0 0 3 9] i^CC. ±iB©-fe'^^ ".^^:7^;l/i5?^^«:9 

M9 aJc*5i,irHn-r^*fe;H^K:SlEA*r^, iXi/^-c. c 

:^:^7A7 ^ F 1 <DTSS(SI^M9 b 3&>6tfeai"r^o b 
gFm:^'x4^^c^*n'S^fiiT"ti-fe;Htl 3*jia 

S*. H^^t3n/cgfM>^•X7&S/^-:^A>'^;^^F lOT 
[0040] 

[HJgfi^JRiyftbKW] (*«S«?«1) 

(1) ammt^lS^'^b \ , 5a«%i/3Sj^{(:^^ 

ta*2 2Sfi%<b*a^ig^b. ff?>n/cs^tcw^ 
sa%. 2oss%-roj!iD;irsjwu;^c. ^xcc, mum. 
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[004 1] ( 2 ) ^^{c, co^mm^^^ ^ ni^ii: 

/Co mmm±j:m(icm^^r. ccDK*gf**4 0 0 -craft 
10 r 2 2 0 0 "cvms mmmmLtco 'e<Dmm. 

;^7A>'-f ;l/a?Fl(D/c-CT}-ffiWl«3 3rnn. cfcC^ffiW 
2«3 Strnu S$L«1 6 7mmr*-3/c« fit-oT, V a 

(1 67/1 0 89 =) 0. lbmm/mm^trji'z> 
fc. 

CO 04 2] (3) ->^:5':7r-r/^' (r;^5:^t^'; 

gSO. 1 mm-l 0 0mm) 2 3. 3mS%> ^i^fi 
20 SO. 3 um(D^{b^m?9^3 0. 2mfi%. 

•fe;H3-;:^0. 5fiS%S:af*3 9Sa%*4B^-SjW 
L/C, CCDSW^f^.ii^J^drttSicl^gr^CcbCCcfcD. 

/Co , 

[0 043 ] (4) ;j(C^C. /^-:^A>' -<;b^F ICD^I-MI 

ifctc, />^:^A7 -f Jl/^F l<Di1-jaMlll±>S:Sl^tcS5 
30 ^^#/cR^r . 5 0 "c- 1 0 0 -ex 1 B#r^cD^mcr 

|g« -SeftS-tt-S, -eUT. >'n^;^A:7 ^;UtSrF lim± 
*/13 1. 5mm<D2>'-;W/i 1 -fe 
-5 5 •>t5^>'^;l/:$?^'^f*9*^fiS$-tt/Co 
[0 04 4];XtC. ±iBCD<fc^^L/rf#6n/c^^<*9 

iC»Tl».Ml o*^^{^t:r. c©t^?j-cm^{*9*^-i/ 

^6^C^?n€><fc5«:, >'^:::-:^A:7 ^;bd?F 10§ 
40 -P6 tc4c5C:t^^^:;^jgMAT CO €:*asi)/Co 0 

±fB©ae[a'j^«, H2{c*5^,iT^?^xr7K-r^^^:^A 
[0 04 5] -^cr, -'mmwki.fdmcm^w^'^ 

t^iST^as^AT CO 3j)^j*^5-cr'^>«:). ^(Dmvm> 

r/jN^l^feCDr^o/c. S/c. l.^•rnCD>'^^:^A■7 -f Jb 
50 (lliSM2-'6) IISSCT2-'6tC*>C^rfe. 



C6) 
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mmmi tmm(^m^m^mm-ri>cttbtc. tctc 

Wl?:5 0mm^C. J: C xhffi W 2 ^ 5 0 rmiCC . g$L^l 

«2 5 0 Omm'iJiO. L/S(Dfii« ( 1 5 0 /2 5 
00 = ) 0. 0 6mm/mm'iao/Cp 
[004 6] mmmSViit. /cr^fSW 1*20 mmtC. 
cl:C^ffiW2*2 OmmtC. L*3 0 0 nuitC^tl-en 
KSL//Co Se-oT. ;l'^BfMfflSli4 0 0mm*<!: 
JtcD. L/SOfii« (3 0 0/4 0 0=) 0. 75mm 10 
/mm' i&o/Co 

[004 7] ||Jfe{?»4r«. fcr^Wl^SSimW:. 
d:C^-ffiW2*3 SnunW:. L *2 3 0 irmtC^tl^n 
^b/Co S^or. :7 ^;l'^»rMastil 0 8 9mm' 
<b3^j:D. L/S(Dffi« (230/1089=) 0. 21 
m m/m m* i ^jc o /Co 

[0 0 AS] mmmSTltt. fcX-tmWl^2bmr^. 
cfcCvh£W2*2 BmrnCC. L * 3 0 0 ninOC^n-en 

J^cCO. L/SOiBt* (3 0 0/6 2 5=) 0. 4 8mm 20 
/mm' tfji-ofco 

[0 0 4 9]mmm6Vftt. /cr^Wl*2 2rrintC. 
etc vhffiW2*2 2min^. L *3 0 0 rmi^C^n-?^n 

tji^. L/SCOfiiti (3 0 0/4 8 4 = ) 0. 6 2mm 
/mm'<h&r?/Cp 

[005 0] iiecDct ^ f# e>n/c 5 mcdsi^i* 9 
S:AcagMAT CO ttO'c-i o-c?iSr*o. 

(J:tl5{?iJ 1 ) mm 1 (c*5i^r fe. 1 

;SW2€:2 0mn^. L*4 0 OmmiC-en^tlSSL/ 
/c, fitoT. -7 ^;U^8Frffi^S«40 Omm'i^cD. 
L/S(Dfiiti (4 0 0/4 0 0 = ) 1. 0 0 mm/mm 

[005 1 ] ±izo:>j:'^(fCoxm^nfcm^m(tc-Di> ao 
as^AT CO ^j*^3o-cfier*D. ^mmmot 

/c, lK07&^CD/^J:L:^7A7-<;^^Fl'C«^^-y^CC)^% 

/Co 

(l:bl5fi^(J2) i:tf5CT2tC*JCirfc. S*fl«JCC«||SgF!l 1 

tmm^m^i^9^mit-r?>cttLfc. tctco. tcx so 
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T^aWl*7 0mmtC. ctC^W 2 7 0 mmtC. L 

*i 6 7mn^c*n-e'nssb/to se^r. y^ji^^mm 

as«4 9 0 0mm'<t&0. L/S(Dfii« ( 1 6 7/ 
49 00=) 0. 0 3mm/mm'<!:^C':>/Co 

[0 05 2] iiscDJc^tcorffen/ca^i^g K:-::)^^ 

X. mmmitmm<oismi^n^fc. -eojsm, s:^ 

SSMA T CO \1m20 "CflS-C^ 0 . SHiSMOi 

y ^ j\^^Wimms^m^xi^»<S!Mi^xi>?>ctij^ 
-f;u^F l©K«(cSorc*/co 

[ 0 0 5 3 ] fifoT . :smsmm<o^mMm^^ti\t\ci 

( 1 ) S*iS«?!Irt3:. 7-f;l/t>S3L<b7 -/^l^^BfffiS 
S<h(DthL/S*±iBSBI®Hf^CCgSUri>'5>o fie-:^ 
^^i*9©Mfflmc:feCir. <@>^/O^N:^:*rA:7 ;l/ 

^F l}Hi^±^rmm.m:ti^x^i^< < . :^#3&JSij£:bcD 
F UC*>t:f-5»i5;-7-^>>(D^3fe;<^5P;5±^n. J^:^ijj>.y^ 

A>' -f ;uarF i<D?SKrsj±;55ae>nsig*, ^{csn 
^, ^/c. ccDai^^9*ffii,^^ciK:<i:-:.r. K?as 

tt^X^/^^ 

[0054] ( 2 ) #*Jg«^!lr«. ^?L®^^k^^*g*S 

wtf^hts:^nwiK^^:^tjj^y ^ )\^^F \^m\.>xm^w 
[0055] ^c46\ ^mno:>mmm.mAT<D^ ^ 

6mm/mm'^0. 7 5 mm/mm'*C*SC<!:«:^f1= 

Lfcm^(fC-z>i>x't!>mm(Dctm>pL^, 

[0 05 6] • ^^^tfAy^Ji^^FKOm.^^t^'i^^ 

mMEmmmB(o^ 5 ^ci e <ir & < r <fc < . e 

[0 05 7] • 5^cS?a^D^^:=./7A>' -f jU^F Ui. -fe 

y^y ^)\y^m^m(Dmj}Z^mtux^m^tix 

[0 05 8] • mmmmc^l^Xkt. :^mM(Diz'y 5 



(7) 



U 



JBS^jMi 4 WTJC^Jp-r -5 . 10 

( 1 ) n>m 1 . 2 {ctet^r . Buia^^^cttT' ^ -42* 

[0060] (2) st*:il7I)M3. *?JI5e«J,lL'Sl<D 
tJ-rtld^lotcfcl^-C. ^137 ^^U^JgSli 1 2 0mm 
~3 0 0mm-C&2.C t. 

(3) g?JBWlL«l. 2CDI,>-fn56> 

lo{C*Jt,ir, fjfB7 ^JU*{6fMS«4 0 0mm'~2 
5 0 0mm'r4>-5C<!:. 
[006 1] (4) ii«^17!»M3. 

2©c»-m*u o{ctet»-c. flfa^±t^-'^-:^7A7 ^^u^ 20 

63 »2 0mm~5 Omm-rfeSCt. 

[0 06 2] (5) nmm<owmm<o=m±icwc!i'-)h 

t>Ay ^ }Vit^—i^itLxrj:z-\z^z v^v 



«FBa20 0 1 - 96 116 
12 

! i*©^ ^;ua'a»fffiaS<!:©J:kL/S*5, 0. 0 6mm 
/mm'~0. 7 Brnm/mm'-CftSCi^i^lSi-rS 

mmicjitnt. ^&x$>-^x&miciytc>)mm'^mj: 

[0063] 

[0 064] i»*ii2 {cie«go^?g{ci:ti{*. if*^ i 
[HI] ^mm^^Wit\ytc-mmi^m.(Dm^ii^wit 



[03 ] 3IJSJi^gicD7 ^ )Vdi(omum. 
[04] Htri2gf^^;^jWbSia©SSPJfa«cBfM0. 
[05] Buffi-fe 5 5 d' 7 ^ ;l/ f «^^*©SgpS£:A«fffi 
0. 

[06] it^Km<oy;miS&M-r?>tcib<Dmo 



[01 ] 



1: tXXJiPCM 
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46/00 
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[MtB B ] ^m&¥lM 290 C2004.1.29) 

[^mniE 1 ] 
m^m 1 ] 

-^-^P^e^rc^LT^^-rscitfcJ: «9 , •B^rf^#^^-* A 7 ^P^' ^-^-fk LT'^;&*•g• 
ittc-eoif tTti ;u^if®ltS i:(^JtL/S5^)^ 0. 0 6mm/mm'~0. 7 5 
mm/mm'T-jb >7 . ^ ;U^(7)ggL;^^ 1 6 7mm-3 0 Qmm-e^;g> ^ t 

mULyS,i3K Q. 15mmXmm^~0. 7 5 mmXmm^ "C^ & j: -Ta^^lc 
[m^:^3] 

i:<7)JtL/'S*^ 0 . 0 6 mm/mm* ~ 0 . 7 5 mm/mm' ») . fflfB7 W j^<?:)g 
^ L>6^ 1 6 7mm -- 3 0 0 mmT ^^> .1 ^ =^^1$^^ A "7 ^ ;V^o 

[»^a4] 
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[^mmiE 2 ] 

miEn^m^^] o o i o 

[0 0 10] 

[if ® ^^^fcfe-t i. i6 <7)^g] 

L/^i)^. 0. 0 6 mm/mm' ~ 0 . 7 5 mmy^mm' -e . Ktrig -7 ^ g L 

. 1 6 7mm-3 0 OmmT-^& vlj:^#ia^^-r;2>-tr7^ y 7 Jl' ^ ^-g-fr^MSI" S 

°[#^«iE3] 

[MjE^^*MiS] 
[MiE^^:*i^l 0 0 11 
[ffiiE^-ffi] 
[MjEoW^] 
[0011] 

y ^ )\^^^m^i^ tOJtL/'S:*^ 0 ■ 15 mmXmm' - 0. 7 5 mm/mm' -e$>Jl^ 
W.-7^ JVj^OM^ L;{>n 6 7 - 3 0 Q mmT-$> ^ >1 j: 'g'i^^ ^ i-:^>/^ A 7 ^ ;t/^ ^ 

[^^«iE 4 ] 

[ffliEM^SM^] mmm 

[^iE^^^g^] 0 0 12 
[0 0 12] 

[^mmiE 5 ] 

[iiiE^^»M^] 
mjEnmmE^] o o 1 4 

[«iE:^ffi] 

[^iE<7>I*l#l 

[0014] 

i^mmiE 6 ] 

[*|]E^^«@^l 0 0 2 4 

[lfiiE:^fe] 
[ffijE<^l*I#l 
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[0 0 2 4 ] 

tfz. 7 -f L itMc^mKl±±AJ.mm- 3 0 Omm t-T^r. 7 ^ ;U ®f Mff S fi 

;^#fi9Hf±4 0 Omm'~ 2 5 0 0 mm' X-^^ :i t-^mt L<. #H(± 6 0 0 mm'~2 
0 0 Omm'T-^^Cli:>{)SJ: l9$f i LV>o L ^ S Ofit:*>'±|a$f iilEffli1.-e^:2> i: . 

[i^MiE 7 ] 

miEn^T^E^] 0 0 2 5 
[0 0 2 51 

^ lb - :^ 7 -f ;v ^ F l{± . -t 7 ^ -y ^^#(D-ffiT-* ^ #?LSm<1:^*M*S# 

'14:5. ?/ill!;f5«El4 lilM a ^ i: 9 ^Ti^hX^^^ 
[¥^«iE 8 ] 

[?tiEj^^$?giS] mmm 

imiEM^:^E^] 0 0 4 5 

[^iE:^ffil M 

[0 0 4 5 ] 

(^ifefiaj 2 -5_) 
[^^MiE9] - 

mjEnmmE^] o o 4 e 

[1iiE:^ffi] 

[^jEcort^] 
[0 0 4 6 ] 

^Jfe^Jj.'Cfi. /"^Tvf-teW 1 Sr 2 OmriH, J: .1 ^ffiW 2 ^ 2 0 mmjc , :S ? L ^ 3 0 0 mmtc 
-etL^'ti.iS:^L;to tJ&oT. 7 -f iViJ'M^lS (4 4 0 0mm' L/ScofiS»i (3 
0 0/4 0 0 =) 0. 7 5 mm/mm' i:'5:o;to 
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